Introduction: Obesity causes diseases such as coronary artery disease, mellitus diabetes, hypertension, cancer and stroke. The purpose of this study is to investigate changes in leptin and body mass composition in women with overweight and obesity after 8 weeks of aerobic exercise.
Method: The research method is semi-experimental. 34 women with overweight and obesity (40 ± 10 years, 25 ≤ BMI) volunteered and were randomly divided into experimental (17) and control (n = 17) groups. The training group started an 8-week training session with three sessions per week (51 minutes for each session) with 66% maximum heart rate in the first week and gradually reached 86% of the maximum heart rate with the progression of the training program. Each training session included warming up; the main part of the exercise included the implementation of low impact and high impact aerobic movements, in the standing position and back to the original sitting position. The control group was asked to maintain their normal life during the study period. Blood samples were taken in two phases: one was taken 48 hours before the tests and the other was taken 48 hours after the last aerobic training session. Serum leptin concentration was calculated using ELISA method using special kit. Shapiro-Wilk test was used to determine the consistency and normality of the information about the subjects in the research groups. For analyzing the data and considering the intra-group differences, the paired t-test was used and covariance test was used at the significance level of P≤0.05 to investigate the inter-group differences between the groups. SPSS 21 was used to perform statistical calculations.
Introduction
The global spread of obesity is seen in all age groups, so that about 250 million people who are about 7% of the world's current population are obese and two to three times of this amount are overweight (1) . According to the World Health Organization reports, the number of obese and overweight people will increase by about 1.5 billion in 2015 (2) . The prevalence of abdominal obesity in Brazil, France and the United States is reported to be 39.2%, 33.3% and more than 50 % respectively (3.1). Studies in different cities of Iran indicate a high prevalence of abdominal obesity in the population, so that the prevalence of abdominal obesity in these cities is as below: Tehran (over 76%), Rafsanjan (54.7%), Isfahan (84.6%), Arak (66.8%), Najaf Abad (82.2%) and Mazandaran province (82.2%) (4) (5) (6) . The discovery of leptin hormone in 1995 has led to advances in obesity research. Leptin that is produced by the ob-gene is a protein hormone that is composed of 129 amino acids with a molecular weight of 16 kDa (8) (9) . This hormone is mainly secreted from adipose tissue and plays an important role in regulating body weight and energy homeostasis in the body. Leptin is actually an alert mechanism for regulating body fat. The higher adipose tissue contains more leptin and the lower adipose tissue secretes less leptin (8) .
Laboratory studies are under way to better understand the function of leptin. Part of this research is the study of the effects of exercise on leptin levels. Several studies have shown that low-fat diet and physical exercise lower blood levels of leptin (9) and since regular body exercises play a crucial role in losing weight and body fat, if leptin levels are affected by exercise, it can explain how exercise affects obesity. Also, those who exercise regularly achieve better weight stability and metabolic fitness (1) . Individuals who perform a particular exercise receive better results in reducing bodily mass than those who do not follow specific exercise (11) . Leptin is associated with increased energy intake, reduced appetite and increased body temperature (12) . In addition, leptin density significantly correlates with body mass index (BMI) and body fat percentage (12) .
Limited studies have been conducted on leptin and have reported different outcomes. Azizi (2011) examined 8 weeks of running on a treadmill with an intensity of 65-85% maximum heart rate and reported that the leptin level significantly decreased in the training group but this decrease was not significant in comparison with the control group (13) . Also, Akbarpour (2013) showed that 12 weeks of aerobic training on obese men with cardiovascular disease resulted in a significant decrease in leptin in the experimental group compared to the control group (14) . Hejazi et al. (2014) investigated the effects of leptin changes after 12 weeks of aerobic training, which was performed 3 days a week and with an intensity of 75-65% of the heart rate in obese middle-aged women. They reported that exercise significantly decreased leptin (15) . While Weltman et al. (2000) noted that a high intensity exercise session does not change the amount of leptin in the blood (16) .
This contradiction in research results can be influenced by various factors such as the amount of fat and its distribution, inflammatory conditions, hormones and other factors, including the type and intensity of exercise. Therefore, more research is needed for understanding the mechanisms that control the synthesis and release of leptin and in clarifying the role of leptin better. Thus, according to little research done on the effect of long-term exercise on serum leptin levels and also given the importance of examining this new adipokin in obese people and the increasing interest of women in aerobic exercise, the aim of this study is to evaluate the effect of 8 weeks of aerobic exercise on resting levels of leptin and lipid profiles in overweight and obese women.
Materials and Methods
After distributing recall papers, among women, 34 overweight and obese women were selected voluntarily and available from Zahedan on the basis of entry and exit criteria. The criteria for entering the study were: having overweight and obesity of BMI 25≥ and a minimum age of 30 years and a maximum age of 50 years. Also, the criteria for leaving the research were: 1-Cardiovascular disease, severe hypertension, type 1 diabetes mellitus, thyroid-related diseases, 2-drug use, 3-smoking and alcohol consumption 4. Non-participation in any regular exercise during past 6 months. Samples should not have any particular diet at the time of the research. Due to the experimental nature of research and observance of ethical issues, at first, the consent form of participation in the research and the medical records questionnaire were completed by the subjects. Then subjects were randomly divided into two groups of training (17 people) and control (17 people). The training group participated in an 8-week training program and three sessions per week, while the control group was asked to maintain their normal life during the study period.
Aerobic exercise program included 8 weeks aerobic training, 3 sessions per week and 51 minutes each session which started with 66% of maximum heart rate in the first week and gradually increased to 86% of the heart rate with the progression of the exercise program. Each training session consisted of warming up (stretching and running slowly for 11 minutes), the main part of the exercise included performing low impact and high-impact aerobic exercises (41 minutes) in standing position and returning to the initial state in sitting position (11 minutes). It should be noted that the control group did not attend any regular exercise at any time during the course of the research. The maximum heart rate of the participants in the exercise group was calculated using the Pollard pulse rate. The exercise protocol was carried out in a covered sports hall with proper ventilation and it was the same for all 8 weeks in terms of temperature and operating hours.
Blood samples were taken in two stages; one was taken 48 hours before the tests, and the other was taken 48 hours after the last aerobic exercise session in order to eliminate the effect of the exercise, in the laboratory between 5:00 and 8:00 am in a fasting state. Serum vaspin concentration and lipid profile was measured by ELISA method and by using a special kit of Human LEPTIN of EASTBIOPHARM Company according to the manufacturer's instructions.
Shapiro-Wilk's test was used to determine the consistency and normality of the information about the subjects of the research groups. In order to analyze the data, paired ttest was used to examine the intra-group differences and to examine the inter-group differences between research groups; covariance test was used at a significant level of P≤0.05. SPSS 21 was used to perform statistical calculations.
Findings
As shown in Table 1 , subjects prior to the implementation of the research protocol did not have a significant difference in terms of age, weight, and composition of the body. Data analysis showed that 8-weekly exercise had a significant effect on BMI (P = 0.001), body weight (P = 0/000), and leptin (P = 0.001).
Discussion and Conclusion
The main findings of this study were significant reduction in serum leptin levels, BMI and weight in overweight and obese women. Exercise affects body composition, and carbohydrate and fat metabolism, and considering the effect of exercise activities on serum leptin levels in energy balance and glucose hemostasis is very important (17) . In confirmation of the present study findings, some studies that have improved body readiness level and have an effect on body composition, have reduced serum leptin (17) . The size of the fat mass, especially the abdominal fat, plays a special role in the level of blood leptin. In obese people, elevation of adipose tissue was associated with increased leptin and increased leptin resistance (18) . Of course, in one study, after 60 minutes of aerobic exercise activity for 7 weeks, no significant changes were observed in the level of blood leptin (19) . These findings were also observed in some other studies with different intensity and duration of training periods (16) . Fataru et al. (2005) stated that 6 months of exercise (3 days a week) would lead to a decrease in blood leptin, with a decrease in subcutaneous fat and body mass index which is consistent with the findings of the present study (18) . Gökbel et al. However, Bijeh et al. (2009) did not observe significant changes in body weight and body mass index and blood leptin levels by assessing the effect of 6 months of aerobic exercise on leptin level, cortisol, and insulin and serum glucose in middle-aged lean women. The reason for this discrepancy can be that regular physical activity is likely to reduce serum leptin levels if the body mass index is significantly reduced. In short, the decrease in the concentration of leptin after long-term exercises (more than 60 minutes) is assigned to overnight leptin reduction and hormonal changes due to exercise. Extremely long exercises that caused significant energy imbalances, affected periodical and overnight Leptin changes (23) . However, the effect of leptin on physical activity and the return period to initial state is still unknown. There are some reasons that can explain the changes in the response of leptin to physical activity (17) . Regarding all of these, it is believed that sports activities can play an important role in energy costs due to several factors, including weight loss and also can alter the response of leptin by effecting on hormonal concentrations (insulin, cortisol, growth hormone, catecholamine and testosterone) and metabolites (free fatty acid, lactic acid, and triglycerides) Type of exercise is one of the factors influencing leptin levels (24) . Long-term mild activity that consumes 900 kilocalories of energy, reduces leptin concentrations for more than 2 days after exercise, while high-intensity shortterm activity with an energy consumption of approximately 200 kcal has no effect on leptin levels (24) . The amount of exercise activity can have a significant effect on the levels of leptin, which is independent of the effects of exercise on the balance of energy (24) .
The duration of exercise is one of the important determinants of severity that affects serum leptin levels (25) . Studies are focused on leptin and short-term exercise. The severity and duration of activity, the nutritional status of individuals, the hours of blood transfusion, the caloric imbalance, the cyclic rhythm of leptin, etc. are affected by exercise (26) . People with higher degrees of obesity are more resistant against leptin and therefore require a greater amount of exercise to affect leptin levels (27) .
In summary, it may be said that aerobic exercise may be a suitable treatment for obesity and additionally if diet is used properly, it will have more beneficial effects.
